The aim of this article is to shed light on the fiscal consequences of economic growth in the EU15 countries by disentangling military and civilian government expenditure. T he economic crisis that began in the late 2000s has spurred economists to (re)evaluate the macroeconomic consequences of public sector spending. No consensus has emerged which makes it difficult to address policy options. For European countries, especially, estimating the influence of public expenditure is a major issue as many of them have reached public debt limits stipulated by Maastricht criterion. The subsequent fiscal consolidation then raised questions regarding the consequence of debt limits on current economic performance. The aim of this article is to provide empirical evidence of the long-run effect of public expenditure in the EU15 countries by comparing military and nonmilitary, civlian public expenditure.
T he economic crisis that began in the late 2000s has spurred economists to (re)evaluate the macroeconomic consequences of public sector spending. No consensus has emerged which makes it difficult to address policy options. For European countries, especially, estimating the influence of public expenditure is a major issue as many of them have reached public debt limits stipulated by Maastricht criterion. The subsequent fiscal consolidation then raised questions regarding the consequence of debt limits on current economic performance. The aim of this article is to provide empirical evidence of the long-run effect of public expenditure in the EU15 countries by comparing military and nonmilitary, civlian public expenditure. 1 Military expenditure lies at the intersection of security needs and budgetary constraints: A rise in perceived threats should lead to a rise in military expenditure whereas bad economic conditions could have an adverse effect on military outlays. Recent trends in the EU15 show that following the fiscal consolidation policy, military expenditure fell by an average of 12.5 percent between 2010 and 2014, especially so in countries most severely affected by the economic crisis, i.e., Greece, Italy, Portugal, and Spain. (Among the EU15, only Sweden showed a rise in military expenditure for the 2010-2014 period.) At the same time, the EU15 are facing increased threats: For instance, the attitude of Russia appears somewhat aggressive and generates uncertainties regarding Crimea, terrorists' attacks have taken place in Paris and elsewhere in Europe, and a number of European countries are involved in the international coalition against ISIS. The nature of many of these kinds of threats is more diffuse than before so that security issues raise challenges not yet fully taken into account by European defense strategy. 2 To deal with these events, military budgets are being increased. Thus, France decided to raise its budget by EUR3.5 billion to finance the deployment of land forces within the country. Equipment-poor Germany approved a budget increase of EUR6.2 billion for the five next years. The United Kingdom's 2015 Strategic Defence and Security Review acknowledges that the 2 percent of GDP target is necessary and commits to respect this threshold in the future. As a final example, the newly elected Finnish government imposed public spending cuts except for the military.
These choices have economic consequences. The literature on the military expenditure-economic growth relation is not entirely conclusive, in part because of differences in theoretical approaches, samples, and econometric modeling. Channels by which military expenditure may affect economic growth are numerous so that constructing a model that would encompass all the channels is very difficult to implement and estimate. Some research papers dealing with the EU15 suggest that military expenditure has an adverse influence on economic growth but generalizing across a group of countries that are fairly heterogeneous in their defense and economy policies may give one pause.
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In this article, I rely on growth theory as it provides a useful framework to evaluate the role of public spending. The growth effects of fiscal policy have been widely investigated, and the literature concludes that public spending exerts a negative influence on growth. However, empirical difficulties arise due to implied homogeneity which can lead to flaws in estimation.
To avoid this problem, some authors control for potential heterogeneity. I follow this part of the literature as it allows one to capture steady-state dynamics with a long time series panel. This point is original to the military expenditure-economic growth literature. 4 One key issue to get comprehensive and consistent data on military expenditure. For comparative studies this requires that the definition of military expenditure is strictly identical across countries. SIPRI's data have become a standard source in the literature because its method is fully available and it uses consistent definition over time and among countries. One limitation, however, of SIPRI's original data was its relatively short time coverage, 1988-2015. This has now been rectified with data for a number of countries going back to the early 1950s, providing an opportunity to evaluate the dynamics of the military expenditure-economic growth relation in a panel data context for the EU15 countries.
5
The remainder of this article is organized as follow. The next section presents the theoretical model and the data. The follow-on section discusses the issue of country heterogeneity and how to address it in terms of econometric method used. Results are provided in the section thereafter, and the article concludes with thoughts on future research.
Model and data
I employ a standard endogenous growth model with human capital and public expenditure. With this specification, the growth rate of GDP per capita, i.e., ln(y t )-ln(y t-1 ), is determined by physical capital (s t ), human capital (h t ), the population growth rate (n t ), military expenditure (m t ) and nonmilitary expenditure (civil t ).
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To deal with the absence of transitional dynamics in this kind of model, recent literature assumes that the model can be reparametrized as an autoregressive distributed lag (ARDL). This takes the following form:
where ) denotes the first difference operator and , t the error term. As written, the equation has only one lag term but it can be augmented with ease to include more. To estimate equation (1), I assume that s t is equal to the investment ratio.
Military expenditure, as indicated, is taken from SIPRI's database, covering the 1988-2015 period (the "old" data) and a longer ("new" data) period going back to the early 1950s. Since data availability differs for the EU15, the period used in this article is 1960-2011, ensuring a balanced panel. The data for all other variables used are taken from the Penn World Table v8 .1 (PWT) which covers 1950-2011. The dependent variable is the real growth rate of GDP per capita, computed as the first difference of real GDP per capita. Investment is captured as the ratio of investment to GDP, a proxy for physical capital (s). Population growth follows standard growth econometrics by augmenting it with exogenous elements, g+d, equal to five percent. Human capital is indexed in the Penn World Table and computed as the average years of schooling along with an assumed rate of return on primary, secondary, and tertiary education. Nonmilitary public spending as a share of GDP is calculated as the difference between the public spending share and the military spending share in GDP. Note that transfer payments are not included.) Finally, military expenditure, in the form of its share in GDP (the defense burden), is computed by and taken from SIPRI. Plotting the defense burden for each of the EU15 countries, Figure 1 shows a general downward trend and convergence of the majority of the EU15 defense burdens below two percent of GDP. In contrast to other publicly available data, SIPRI's extended dataset includes the cold war period, and the figure illustrates the evolution of the defense burden over the entire time span. The defense burden range (maximum minus minimum defense burden) has declined over time, even as distinct defense burden patterns can be identified among countries, as discussed in the next section. 
Heterogeneity
The EU15 countries features many differences in terms of their defense and economic policies. It therefore appears crucial to identify the main sources of heterogeneity so as to control for them properly in any statistical work. This section discusses reasons for the heterogeneity among the EU15 countries. Table  1 shows the defense burden for different subsamples (the average defense burden within each subsample is unweighted).
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The primary aim of military expenditure is to provide security and to deter enemy aggression. The cold war era was a period of high risk since the countries of the Warsaw pact, notably the then-Soviet Union, was viewed as a threat to Western Europe. To deter attack, EU15 countries devoted a larger share of GDP to the military during the cold war years (2.96 percent) than thereafter (1.76 percent).
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Defense policy drives in part on the existence of a defense industry. To maintain a measure of control over procurement, a country may develop in its own defense industry. Some countries produce the (nearly) complete scope of defense goods for air, naval, and land forces (France and the U.K.) and others manufacture major platforms such as aircraft, frigates, or tanks (Germany, Italy, Spain, and Sweden). Technologically advanced, these platforms require massive investment in R&D. Still other countries specialize in certain defense items such as small arms (Belgium). Major producers are known as the Letter of Intention (LoI) countries, a group composed of France, Germany, Italy, Spain, Sweden, and the UK. Their defense industries are viewed as strategic industries both for procurement autonomy and for economic reasons. In Table 1 , the average defense burden for LoI members is 2.83 percent, as compared to 2.2 percent for non-LoI members.
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Among LoI members, France and the U.K. share common defense policy features. Permanent members of the UN Security Council, both take fairly interventionist postures vis-à-vis overseas operations and see nuclear deterrence as a policy pillar. Their strategic ambitions are considered as higher than those of the other EU15 countries. Unsurprisingly, then, in absolute terms France and the U.K. are the EU15 biggest military spenders.
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NATO membership also affects defense policy decisions. Among the EU15, only four countries are not members of the alliance (Austria, Finland, Ireland, and Sweden). To allow the defense burden to be shared fairly, NATO members have to fulfill a list of budgetary commitments. Specifically, each members' defense budget should be above 2 percent of GDP and defense equipment spending should equal at least 20 percent of the defense budget. In 2014, the latter criteria was met only by France, Greece, Portugal, and the U.K. The equipment criteria was met, in 2013, only by France and the U.K. Nonetheless, NATO members spend a significantly larger share of GDP on defense as compared to non-NATO members (2.74 versus 1.67 percent; see Table 1 ). 13 In light of these differences, assuming parameter homogeneity in the estimation of equation (1) would seem peculiar. In growth econometrics, homogeneity means that each country has the same production function. This assumption has been criticized as too restrictive. In recent years, the assumption of a common production function has been relaxed and authors of comparative studies conclude that homogeneity leads to estimation bias, so that "empirical exercises which fail to incorporate parameter heterogeneity are likely to produce misleading results." 14 From an econometric perspective, standard Dynamic Fixed Effect (DFE) estimation implies homogeneity in slopes which is not suitable to estimate the model in equation (1). Two alternative estimators are considered. A Mean Group (MG) estimator estimates the model for each country and calculates averages so that no restrictions are imposed. An intermediate path is the Pooled Mean Group (PMG) estimator which allows the short-run coefficients and the error correction term to be heterogeneous but imposes homogeneity on the long-run coefficients. This article uses the PMG estimator method. Empirically, the hypothesis of long-run homogeneity for developed countries is confirmed in recent articles, and modern 
Results
The results are presented in 16 Almost all of the control variables come in with the expected sign. For both periods, investment is statistically significant and positive, with only a small coefficient change. Population growth exerts a negative influence, less adverse for the shorter than for the longer time period. The ECT is statistically significant and negative, as suggested by econometric theory.
Contrary to theoretical expectation, human capital appears statistically insignificant for both periods. One explanation may lie in the construction of the human capital variable (which is not consistent with many recent works) which includes a rate of return of schooling. But a model estimated without human capital is consistent with the results in Table 2 . 17 Turning to the fiscal policy variables, major changes are observed between the two time periods. First of all, public spending as a whole (military and nonmilitary) generates a negative effect on per capita growth, a finding which in is line with recent growth econometrics literature. This means that the negative influence of taxation dominates any positive influence of public spending (externality) on the private sector. However, splitting public expenditure between military and nonmilitary results in a different outcome. For the 1960-2011 period, both military and nonmilitary expenditure exert a detrimental effect on growth (and the coefficient for nonmilitary expenditure more so than that for military expenditure). But the 1988-2011 period, though, no statistically significant effect is observed for military expenditure whereas its nonmilitary counterpart still is growth damaging. The coefficients for the shorter time period are quite a bit smaller (less harmful) than for the longer period. 18 Why would nonmilitary (civilian) public expenditure appear to be more harmful for per capita growth than military expenditure for the 1960-2011 period? One explanation may lie in the level of military expenditure which is very much smaller lower than the level of nonmilitary expenditure and, smaller yet, for mostly post-cold war world of 1988-2011. A second explanation may lie in the composition of military expenditure: For the major countries, the military concentrates a high proportion of public investment, due to procurement, whereas nonmilitary expenditure consists mainly of civil service wages. The negative influence of day-to-day civilian public sector wage expenditure is cancelled out by the positive Note: Standard errors in brackets. *, ** and *** denote statistical significance at the 10, 5, and 1 percent levels, respectively. ECT stands for error correction term.
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No consensus:
See, e.g., Hebous (2011) . Debt limit: Reinhart and Rogoff (2010) reinvestigate the debt-growth relationship and argue that if public debt is above 90 percent of GDP, it impedes economic growth. Although criticized, their paper has been widely discussed given its policy implication.
On Russia: In a recent interview, NATO Secretary General
Jens Stoltenberg acknowledges that "we have to deal with a more aggressive behavior from Russia at the east." Le Monde (6 June 2016). Defense strategy: For instance, Schmidt (2013) argues that Europe's Common Security and Defence Policy (CSDP) is ineffective. Sherpherd (2016) argues that due to their increasing interconnections, the distinction between internal and external security threats is no longer relevant.
3. Not entirely conclusive: For a recent survey, see Dunne and Tian (2013) . Numerous channels: See Dunne, Smith, and Willenbockel (2005) for a general discussion. Negative effect in EU15 countries: E.g., Kollias, Mylonidis, and Paleologou (2007) , Mylonidis (2008) , and Dunne and Nikolaidou (2012) for a growth model in a panel setting. Chang, Lee, and Chu (2015) use a Granger-causality test rather than a growth model. Heterogeneous EU15: Dunne and Nikolaidou (2012) .
4. Framework: Barro (1991) published the pioneering work and shows that there exists an optimal value of public spending when the positive externality of public services equals the negative impact of taxation. The literature concludes: Bergh and Henrekson (2011) . Homogeneity: As noted by Brock and Durlauf (2001, pp. 8-9) , "the assumption of parameter homogeneity seems particularly inappropriate when one is studying complex heterogeneous objects such as countries." Some authors: See, e.g, Arnold, et al. (2011a) and Gemmel, Kneller, and Sanz(2016) for an evaluation of fiscal policy.
Standard source: See Smith (2009).
6. Standard growth model: See Mankiw, Romer, and Weil (1992) for the pioneering work.
7. Note that human capital data is available from the OECD for shorter time spans and has often been used in research papers in the form of averages years of schooling. Use of the PWT data in this article is original.
8. Convergence: For discussion, see Arvanitidis, Kollias, and Anastopoulos (2014) . Two percent: NATO set a threshold, stating the its members each should spend at least two percent of GDP on military expenditure. Of the EU15 countries, 11 are NATO members.
9. Obviously, major differences arise between EU15 countries with respect to their economic policies (e.g., euro membership, fiscal policies, social preferences for public expenditure). In this article, I focus on defense policy differences.
10. The t-statistic for the mean difference is 14.29.
11. The t-statistics is a statistically significant 10.05. One referee rightly argues that among LoI members, nuclear powers have a prominent place. The average defense burden for the four non-nuclear LoI members is 2.32 percent which is close to the non-LoI average but still statistically significantly different from them (the relevant t-statistic equals 3.95).
12. Policy pillar: The French White Paper on Defense and Security insists on the need of nuclear deterrence. In the U.K., the recent Strategic Defence and Security Review points out that the Trident nuclear force has to be replaced to fulfill its effect of military equipment expenditures. In sum, compared to prior research, use of SIPRI's extended military expenditure data and estimating a dynamic model (with ECM) offer a new perspective on the military expenditure-economic growth relationship for the EU15 area.
Conclusion
The research reported in this article evaluates the long-term economic growth consequences of public expenditure by disentangling military from nonmilitary expenditure for the EU15 countries. It relies on an augmented Solow growth model and PMG estimators which allows one to take heterogeneity among countries into account. Moreover, the extended dataset permits one to investigate the dynamics of the relation with an error correction approach. The results indicate that the effects of military and nonmilitary expenditure are not equal. For the shorter time period-1988-2011-military expenditure does not exhibit a statistically significant adverse impact on growth whereas nonmilitary spending does. For the longer period-1960-2011-both military and nonmilitary expenditure impede economic growth but nonmilitary spending more so than military spending.
One issue is to learn whether changes in the composition of public expenditure are growth promoting. The results provided in this article do not offer a clear answer to this question: For the shorter time period, the estimated coefficient of military spending is negative but not statistically significant but for the longer period, it is both significant and negative. According to the results coming off the extended dataset, one cannot expect a positive influence on long-term growth from a reallocation of public spending from the military to the nonmilitary sector.
The research reported here can be enriched in at least three ways. First, significant economic consequences can flow from the way public expenditure is financed (with deficits or via direct or indirect taxes). If included in the analysis, different findings may result. Second, military expenditure is a response to perceived or actual threats, so that security needs may need to be included in the analysis, e.g., with an interaction term between military expenditure and threats. Third, composition issues (e.g., splitting military expenditure between equipment and day-to-day spending) are probably quite relevant for a more complete understanding of the relationship between public sector spending and economic growth. 
